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Abstract 
The ground water problem is explained by drinking water, domestic water, industrial water and space.  Space 
problem is the one and much more serious than the other kinds of problems. Water problems are experienced in 
Delhi due to management and space problem. Delhi is the third largest metropolitan city of the country and the third 
leading populous city. Yamuna River (surface water) and ground water are two source of water in Delhi. It is a 
policy that needs to extract ground water is to inform district commissioner ten days in advance. District 
Commissioner has no powers to refuse or scrutinize applications.  Everyday some new tube well installation is going 
on in Delhi.  Extraction of ground water in notified areas was an offence under previous policy. The main aim and 
objectives of this work is to come across the issue of ground water quality in Delhi.  To examine the affordability of 
water to get connected in relation to space, the customers’ ability to pay for water supplies, accessibility of the lines 
to customers to get connected, availability of water even after connection, and the seasonal effect on water 
availability. Human life is highly unhygienic as well as suffers serious health problem due to water quality in slum. 
Ground water in Delhi has relation with space, economy, policy and management. There is affordability issue; many 
households do not have the financial capacity to have their own private taps, because 40 percent people live in slum, 
urban village and unauthorized colony. These spaces are not officially allowed for water supply connection and 
boreholes. People are sustaining life with poor quality of ground water. The water scarcity seriously prevails in 
Delhi. 
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1. Introduction 
Water is one of the most important and precious for the lives on the earth as well as to all human activities. 
Ground water is the major source of water for sustainable development. Water quality plays a major role in 
comparison to its quantity. Surface water is constant or decreasing due to vagaries of monsoon, improper 
management, faulty conservation procedure, pollution and rapid growth of population. Therefore the importance of 
ground water for various utilities i.e. domestic, industrial and agricultural requirements needs to be studied and 
evaluated by scientific methods. 
The area of Delhi is 1485 sq. km including urban and rural. Urban area including the new settlements is 891.09 
sq. km. and rural habitations account 593.01 sq. km. Population of Delhi is 13.8 million according to 2001 census. 
Besides, a floating population is 3 to 4 million a common feature of the Delhi. 50 percent population of Delhi lives 
in 1304 unauthorized colonies, 1080 J.J. clusters, 44 resettlement colonies and 209 rural villages according to recent 
survey. Based on the present water availability, Delhi has less than 15 percent of its own water resources to meet the 
needs. The bulk of water supplies come from neighbouring states. The rapid growth of population exerts increasing 
stress on the water supply infrastructure of Delhi. 
2. Objectives of study 
1. Delineation of ground water potential zone with the help of RS and GIS technique. 
2. To find out the suitable zone of ground water quality for urban development and planning. 
3. To develop the spatial ground water quality model for sustainable development and for the Geo-environmental 
study. 
3. Hypothesis 
Centralization and unplanned development may lead to water crisis and by born diseases. 
4. Study area 
Delhi is a part of the Indo-Gangetic alluvial plains, at an elevation ranging from 198 to 220m above msl, with an 
area of 1485 sq. Km., covering Najafgarh Block, Kanjhawla Block, Mehrauli Block, and Shahadra Block. Delhi lies 
between 28° 24’ 17’to 28053’ 00” N and 76°50 ‘24” Eto 77°20’37”E(plate-1). 
Present study area is forming the western and northern part of rural Delhi considering Alipur Block (259 km 
Kanjhawla Block (275 km and Najafgarh Block (253 km. (Fig. 1) 
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Fig.1 
5. Methodology 
Fig.2 
6. Hydrogeology 
Ground water movement is generally away from the ridge of Delhi. The ground water availability is controlled 
by the hydro-geological situation characterized by occurrence of alluvial formation and under lying quartzite hard 
rocks. The hydro-geological set up and the ground water occurrence is further influence by the following distinct 
physiographic unit: 
- Alluvial plain on eastern and western sides of the ridge. 
-  Yamuna River flood plain deposits. 
- Isolated and nearly closed Chattarpur alluvial basin. 
- NNE-SSW trending quartzitic ridge. 
7. Ground water analysis 
Ground water Degradation: Source of ground water contamination can be broadly categorized in two types: 
(a)  Point sources: Those readily identifiable at a single 1ocation such as industries, municipal sewage 
treatment plants, combined sewer overflows and raw sewage discharges. Industrial wastewater constitutes by 
volume about 8-16 percent of the total wastewater generated. The remaining about 90 percent is from domestic 
sector. (Indian Agriculture Research Institute, New Delhi) 
(b)  Non-point sources: Those discharges whose location can not be identified. The main sources are agriculture, 
forestry, mining, construction, urban run-off, hydrological modifications and residual wastes. Regular applications 
of nitrogenous fertilizers, phosphate fertilizers (which contain 1-3%), fumigants, insecticides and herbicides 
containing fluoride as impurity or constituent, and other such agrochemicals are likely to create blanket non-point 
sources of contaminants. 
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8. People’s perception 
People’s perceptions about ground water affect the way the view over water resources: 
(a)  First, people tend to assume that water is available when, where, and in the amount they want. Government 
responsibility or somebody else’s is to see that we have it. 
(b)  Second, because ground water is out of sight, it is out of mind or mysterious. 
(c)  Third, ground water is not as easily measured quantitative values of ground water reserves are not available, 
and we rely on estimates of the probable reserves. 
9. Major chemical pollutant 
The quality of ground water is variable in space and depth in alluvial formation whereas it is generally fresh in 
hard rock formations. 
The quality of ground water deteriorates with depth. It is variable in different areas in alluvial formations. The 
thickness of fresh water aquifer decreases towards North west, west and south-west thickness of fresh water zones 
being limited in major parts in the west of the ridge. Fresh water aquifers exist down to 30m- 40m in the flood plains  
of Yamuna River. 
Fig.3 
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10. Nitratepollution of ground water 
The studies indicate the area to the west of the ridge, covering Alipur Block, Kanjhawla Block, and Najafgarh 
Block is severely affected by nitrate pollution of ground water. It is exceeding the WHO prescribed maximum 
permissible limit (45 mg/l) in the drinking water. The wide range of nitrate concentrations found contamination 
from both point and non-point sources. The ground water at Qutabgarh in Khanjawla Block contains 1000 mg/l of 
nitrate. It has been observed that ground water in the vicinity of the landfill site in Yamuna river flood plains have 
high nitrate contents up to 250/l. High nitrates levels in some wells have been resulted from point-source pollution. 
It is located near drains/canal which accumulates wastes during lean flow. The concentration of nitrate in ground 
water varies spatially and temporally. It is due to different degrees of evaporation/recharge and amounts of fertilizer 
applied. (Fig. 4). 
ppm-Particle Per Million 
Fig.4. 
Spatial concentration of nitrate in ground water aquifer is governed by the source of recharge. Ground water is 
recharge by irrigation, rain, seepage and from surroundings. Well depth is found a dominant factor affecting nitrate 
concentrations. Distribution of nitrate in ground water is also controlled by source availability, precipitation, 
irrigation, vertical flow, ground water aquifer heterogeneity, dispersion and saturated thickness in Delhi. 
11. Harmful effects of nitrate 
Concentrations of nitrate in drinking water beyond WHO standard cause carcinogenic effects according to health 
literature. Nitrates levels of 100 mg/l in water or more is lead to blue Baby syndrome and hampering oxygen 
transport in blood. Nitrate concentrations of 300 mg/l or more causes gastric cancer and adverse effect on cardio- 
vascular system. 
12. Fluoride pollution of ground water 
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Fig.5. 
The fluoride contents of ground water in a location varies according to the source of water, geological formation, 
the recharge characteristics, adsorption/ dispersion processes in the soil zone, lateral mixing of ground water and 
anthropogenic activities. Almost 50 percent of the Delhi, covering mostly the western parts, is affected by ground 
water pollution from fluoride (0.1-16.0 mg/l). Fluoride in ground water pollution has been contributed by infiltration 
of rainfall, irrigation water and surface run-off water. Anthropogenic fluoride levels have exceeded the WHO 
prescribed maximum permissible concentration of fluoride (1.5 mg/l) in drinking water. 
High fluoride concentration in ground water is mostly found in the vicinity of brick kilns area.  High fluoride 
plumes from the west have a tendency to penetrate along specific flow-towards the urbanized central parts in the city. 
Fluoride levels at some places shows an increasing trend, indicating a pattern of grave concern. (Fig. 5). 
13. Harmful effects of fluoride 
Fluoride concentration beyond WHO limit causes Dental Fluorosis in children and neurological complications. It 
has been found during fieldwork in study area.   water containing more than 4.0 mg/l fluoride is lead to 
Asymptomatic Ostoscelerosis, thickening and periosteal growth in long term. 
14. Electrical conductivity (EC) distribution (TDS) 
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Fig.6. 
EC is a function of ionic concentrations and can be used for a quick assessment of dissolved substances in water. 
The importance of EC is its measure of salinity, which greatly affects the taste. It has a significant impact on the 
user acceptance of water as potable. The process of mineralization in shallow ground water of Delhi expressed as 
EC distribution varies considerably from one part to another. In the west of the ridge comprising blocks of 
Najafgarh, Kanjhawla, Alipur and Mehrauli (city part), the salinity of ground water increases towards south-west 
and north-west directions. It is fairly high in around Dhansa, Roata in south west, and Auchandi, Qutabgarh, Jonti, 
Kanjhawla and Tikkrikalan villages in the north-west. Besides small patches, ground water of Delhi is highly saline. 
It is found in the spatial analyses. Ground water of following villages Sanoth, Rithala , Kanjhawla is highly 
contaminated. 
Table 2 Water quality zonation (area in hectare.) 
Location TDS NO3 FLUORIDE TDS+NO3+F
Most suitable 1173.21 56064.92 6924.35 30065.12
Suitable 8794.51 4949.30 1481.71 19353.46
Permissible 20961.48 4004.97 2800.15 13432.51
Suitable 49041.31 14951.32 68764.30 17119.42
15. Conclusions 
Delineation of ground water potential zone is being done using integrated approach of RS and GIS with field data. 
Seven parameters of ground water qualities are Sodium, Potassium, Sulphate, Calcium, Chloride, Bicarbonate, and 
magnesium have been analyzed. Ground water qualities have registered the increasing trend of their presence. 
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However, they are within the permissible standard or limit suggested by WHO. Fluoride, Nitrate and TDS 
contamination is found alarming in the ground water of Delhi. Fluoride contamination is high (11.60 ppm) in the 
rural Delhi beyond permissible limit (WHO, 1.5 ppm).  Nitrate contamination is high (138.01 ppm) in the 
Kanjhawla and Najafgarh block, beyond permissible limit (WHO, 45 ppm). More than 90 percent (approx.) area 
contaminated by TDS (EC*0.64) in the rural Delhi beyond permissible limit (WHO, 1 500ppm). Ground water 
depleted more than 6 to 8 meters within a decade. Dug wells are out of water depth level in the present situation in 
Delhi. Urban and industrial expansion has caused great problem to ground water. Water from yamuna river, Ganges 
River from Haridwar and ground water is the major source of water in Delhi for all purposes of life. Ground water 
quality and quantity both have declined. People with more space on ground are an accessible for ground water. 
Middle income group house (MIG), low income group house (LIG) and economical weaker section house (EWS) 
are not having space for ground water. People of rural area, unauthorised colony and slums are depends upon 
contaminated ground water. 
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